I- 



PCT 



• flt # *a.tfj 0f ffi » M 
I S I 8 ^ 




(51) {&IB*m#S6 
G06T 15/00 



Al 



(11) SKK>m*3- 



(43) I3K!4*N)b 



WO98/09253 



1998^3/1 5 n (05.03.98) 



(21) SKStttfl*^ 

(22) ®^m«50 

(30) 

#«a¥*/248739 
#M¥8/248946 
¥8/248958 
ttflBT-9/214014 
1*flg ¥9/2 17486 
1*lfi¥9/2l7550 



PCT/JP97/02997 
I997*f-8fl 28 0(28.08.97) 



1996<F-8Jj 29 0(29.08.96) 
1996^8^ 30 P (30.08.96) 
1996^8^130 0(30.08.96) 
1997^7/123 6(23.07.97) 
1997^8^ 12 0(12.08.97) 
1997^8fl 12 0(12.08.97) 

(71) ttJSA (xm&m< -r^romxeatco^r) 

^ff««t*it£t±(SANYO ELECTRIC CO, LTD.)[JP/JPJ 
T570 *IKJff^Drftmf&*i§2 ]*05#5^- Osaka, (J P) 

(72) ^|P^# ; JJ.tUC 

(75) 38^#/£ij|gfA (#BKov*-c*5*) 
ft*i£aiJ(MATSUMOTO. Yukinori)[JP/JP] 
"305 &#c!g:0< (^mtrK2-16. 12-25 Ibaraki, (JP) 

5l<TGRASAKI f Hajime)[JP/JP] 
T305 j£«JJfto< f^m~cO^4-l3-I-2-108 Ibaraki, (JP) 
^*U^(SUGIMOTO, Kazuhidc)(JP/JPJ 
T305 #:tt&o < fi*rti1tia2.I6- 12-45 Ibaraki, (JP) 



JP 
JP 
JP 
JP 
JP 
JP 



In.) 1 1 &(ARAKA WA, Tsutomu)! JP/JPJ 

T30I ^%»«^#5ffJgili6-I5-l9 Ibaraki, (JP) 

(74) Rmx 

#S± SgJZAfiB, *r(FUKAMf, Ilisao etal.) 
T530 *RJfiF*RffT*KB!*»nTHl#29* 
ffiS:^ffffi^ffrb^/U Osaka. (JP) 

(81) fl|£H CN, US. 

mtt&mmm 



(54)Titlc: TEXTURE INFORMATION GIVING METHOD, OBJECT EXTRACTING METHOD, THREE-DIMENSIONAL 
MODEL GENERATING METHOD AND APPARATUS FOR THE SAME nKtt-uiMLNMONAL 



(57) Abstract 

This method is such that a 
three-dimensional model of an actual object is 
expressed by polygons in accordance .with 
information about a plurality of images formed 
by imaging the actual object while the object is 
turned in steps of an arbitrary angle, and 
texture information is given to each polygon 
from information about the object image whose 
polygon has the largest projection area. In 
order to improve the color continuity between 
adjacent polygons, the object image 
information corresponding to the polygon 
concerned and to the polygon adjacent to it are 
so selected as to be the image information 
about objet images which are picked up from 
directions close to each other in positions close 
to each other. Another method is such that an 
object image is divided into a plurality of 
regions, the differentials between the object 
image and the background image is obtained 

for each region, the average of the absolute values of the differentials is obtained for each region and regions whose averages of the absolute 
values of the differentials are larger than a threshold value arc detected as object parts. Further, another method is such that only the 
background of an object is imaged, the object is imaged while it is turned to obtain a plurality of object images, a silhouette image is 
generated by a differential processing of the object images and the background image, a voting processing of a voxel space is carried oui in 
accordance with the silhouette image, a polygon is generated in accordance with a three-dimensional form obtained by the voting processing, 
and a texture obtained from the object images is mapped on the polygon. 
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fKiilift#^-C0fe^^fi-lt$rfj^9 (X^r^-^s 2 4 4 0) ,. 

Cn t &%tmoiL}nMik'tZa */c, ^v^^cF 1 gf- "OFF" ZiXX-fZ> 
(^f 7 ^S 2 4 4 2) „ 

^c^T. W&V r e_ lblCCnt &&vm*Bmfifc%£{Z%nZTZ&W 

4 6) 0 

N e w_ I b I (^7^ y^S 2 4 4 8) „ 

&^"C\ ^»New_l bl^|Pre_lbl £ </J>fl£^tt&$;h,S 0 jSj# 
20 ^U<*V>»^»i (^T^S 2 4 5 0) . -^*>^l»*EOft/Wfcgf#K.fc 
9, 7-<^(+»t*^.^ff*t?iX3ttWI»$iX, 7 7^|CF J g(C "ON" /j> 
(Xt^^S 2 4 5 2) 0 jfc^T, h^Cn t«l 

h£;ft£ (^7-^3 24 5 4) 0 
— ttNew_ I b 1 t$£$kP r e__ 1 b 1 Wfjtt/jS^ u ^^, ±% 7 ^ ^ 
25 '3£gm'£ffc£;fX-ri^ ^ ? > n t (DiOfri! 1 fc*l+>r y y > f. $ tt 

5 (^-r s^S 2 4 5 4) 0 

li, SVWxf^S 2 4 4 4i;i^ 0 *^^ ftCn t ^ 
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5 6) „ 



Lfci ! ot, *T-yZ?S 2 4 4 4 frh^"T 2 4 5 4 ifeT-WA&S^. i"-< 

fec^T, 7 7/$»Fi zk "off" toittMiptitefrfoZr, yyrmkv 
1 g 7iS "OFF" £^L< fcl^lB&li (xfy-TS 2 4 5 8) , c t 1 R3 

#^<twirr£ti> saaiiBw^fs'rs 2 4 4 2i»5„ 

7 7 g/j* "OFF" 7fy^S 2 4 4 4A> 

e^^y^S 2 4 5 6 ^TO^tCjy^T, ^^/U^r^E$r^/J^t:-r-5^Sf.$r 

STWf-f <5 2 4 6 0) „ 

±«!:«^-7 i y^S 2 4 4 Qfrh'^'T y^S 2 4 6 0*T'O7°o ^-7 ^£ffl#£ L 

fc^t-ct <9 ^yfa-? 1 3 o&mtz^tzzkX'h. mm<o m z> ^ t 
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fell 8*i, feM/m&li^M^^o^^ 



IS)T'gE«i-5*^S:#AS„ (xO, y o) , (x l, y l) , 

(x2, y2) , #naBM«t»«UMLTttK$n^A£»^«^g^ W rff^fS: 



5 



25 



34 



BNSDOCID: <WO 9809253A1 J_> 



WO 98/09253 PCT/JP97/02997 

(X0, Y% , (XI, Yl) , (X2, Y2) <t-rs f . ^n*b&, ^T(C,fc 

2£*^tt«HI3f5 (xn, yn) (DT V *^--HMli, JgJl 'F<Z>^"CiJf 
»$ttS#jSiii"«W«.h«)ei* (Xn, Yn) *>63ffW"t"ixtf J: <ir •ar.&^i" 



5, 



tfffRSEttfflS 2 4 0 KltfHfrf 5 0 

v - a l x n+ a 2y n + «3 v _ a 4 x n+a 5 y n +a 6 . 
a 7 x n +a 8 x n +l a 7 x n +a 8 x n +l 
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t W^?0(i^JWS:^$n5 (^-r y^S 2 5 0 0) „ 

-5 (x-r-^^s 2 5 0 1) „ 

«£V^T, 1 c n t*B<B#Ji«mjft«as % Ecni#FI^ mW ^ w 
^**^irtt#<WAyj*JSiTfc3;&»#tf^^^ (Xiry^s 2 5 0 

2) . 

«B2 4 OJittiWi-S (Xf^S 2 5 0 6) o 

'£&wa c ctetfLT. »wgh t^M^r^mL (7f^S 2 5 0 8) , 
^ y « Icn t Oit^l j£fM>* D ^> h£tiZ> (^f^ s 25 0 
9) o 

(^.^^^"S 2 5 10) „ 
2 5 0 2 

^ryys 2 5 0 2d*3^-t\ I c n t # Fj 60#BS,ai^^^ x Ec n 
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^m^^^^S 2 5 0 9 C^tL. §gffc lent cdM/m 1 > '/ *) h 

Ztltzfc (7f77'S 2 5 0 9) . lent £ I m a x tf^^tt&AS?-? 

L/Jot. ^f^/S 2 5 0 Ori^^^-y^S 2 5 l 0 * T'CO^^^^IjS $ 

gEtft8|S2 4 0M3?®£*T,5^ tK&£ 0 

IS^T, fe^tf^fdti^2 4 OJC^^^tb/i^^X^^t^^^^lgCwa c c <7) 
fff-CSWSixS (^ry-ZS 2 5 1 2) 0 

4fc#ffl»f&#K#Jfc^afi^05»£rw g h t (lent) i^-So 

^-T\ ^^nf:»B(IWv (lent) Vjo-oltfrZ 

wght(Icnt) x v(Icnt)]/£ wght(Icnt) • • • ( 5 ) 

**V^t\ '£$[E c n t (7)^^ 1 /ctt-f ^^U^Vh £K£ 2 5 1 
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4) „ 

m^x, u vis hf tEc n t <rmt &(mmm<mmEm a xtvm&it 

(Xrry7s 2 5 16) „ 
^ f ^ s 2 5 0 1 i-«-T5 0 L^ot, i-^TcOtt«^j|fc«j«*tco 

(^^2 5 1 8) „ 

i»e>»»Lt*i ® m m m k »t * s a ?k y =f ^ s fe^ itnuc n s * 

HI 1 9|^Lfci9ft7rs'^ , S 2 5 0 0^f,7f-^S 2 5 18 iT'CO^a 

imm<vmm 5 ] 
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5 V =? > { z. k-\L X t- 'J 7. *f- \ m W & 5- x. 3 fit J& ( z. o ^ r % * I L tz 0 

LfrLtefrh, T? *?"Y]Mm\iZJ: 9 fifths %;tfc.ftTf:f, L^* 

5 &m\*tei'\ 

is t*i 2 cm, ^(7) j: /jj/K y =r>^cox^ x^^mmvttttm&ijk-rfcj&m-? 
a* b a : * y =f ^ k *r l t ^ * * ^ w« &ft -'->-r z> w & ^ l t ^ 5 „ 

ntt v z. t x <o ?■ ? x^-rttftt z. t &*tmvihz 0 

25 T£>£„ 

T7^S2 2) <50f£, ^frff^tffj&glf^ 33*&ffcfl2#«j*g$o«JSfcffi^ 
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t 1^ ^^fiSMt^^ 

15 &4b\ ^±aaw Ltzmmnmm 1 - 5 -m, nm^^'^ ;\ o 0 y =f 

K&$n5fct7-mfc<, ii?n^a^fc»f;k*) o octs^t, urn 

^^^r^-TETfcao 0 2 2 HALT, r cD^trtiM^ftfi, =j^f a --*i 

30 ^^o ^yfi-^noit C D - R OM 2 6 0 ICSES $ntV ^5 7 
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1*12 3 12, ^ff](;)»)0i6 laafe^ttl^i (tiif^Jtti^g) (DM 

^13 0tt, PlfglEtggB 2 2 0 , ^gift2 1 0, M^t^felt^ 2 4 1 ftj;^ 
aSiUftHLl1t^2 3 1 *mX-Z>o fc*b\ ftgfl 2 20, 210, 2 3 1, 241 CDdf. 

H2 4li, Ig]2 3(D?^m^2 1 OcDMBft^^-r^n * * 0TS>5 O 024^# 
HP. LT, ®»2 1 Ofi, «itt^JgP9fc«tU*limaJl 0Srii^S o ftttfTO 1 0 

.■first* £ tKawK-rs^Kj: Y>.n%tiz> 0 wfkmikmz, *^74^«*»8 
«tyqajfc@HfeAfi, g]2 3 wiSiflfciattteR 2 2 odrdliSJvSo :;t, jfi&ttfe 

0 1 o^^^^s 1 ) 0 m^m^m-r^mm^, m 2 3 ©wu«2 4 

1 l-f0t§c£;fr<5 (|2 2(7)7"P^7^3 0 1(?)7fy7 J S2) „ M^&SggfS 1 1 

■C^*aai«:fif^v\ M#£r#:«>3 (i2 2W7"Df7A3o lro^fyT's 
¥%)i&%Mtti-f- & (13 2 2<7>7 P n^ J k3 0 1 (D^yZTS 4) „ o& K> , ^ 
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n\ rss*filB, B'Jflffo plus e, mikfe-mr/is**) XM><7>Mk%iWi\'ai % p 

p. 2 2 7 -2 3 3, |ffii3* a = ^3>Xj Iwjrn^n-CV^ J: - 
tttCffl^feiiTV^ ^y*i£J&fe, ffijft • ^ v ^fjf-fflj£, Facet mod 
e 1 \z. £Zf&)£ / sy&ltek*&ntt^Z} 0 -co 5 ^i>'5i§i£{co^TfAP;i-r&„ £ 

■t" 3* 2 (C , a: ^jftJP£ (COV ^T<^7vfjt»J4M H tlr Mifi^JKt J; o T , 

m 2 5 Afabm 2 5 CJ1, El 2 4 cOgE^ftlJffiffl; 1 1 , -V-&MmMM 13, L # - 

mx-foZ,, El 2 5 A $r#fiS L T , 1 711. *^SB^ l 9 £ff**P# 2 1 

kfrht£Z 0 2 3 fl, #JS:2 5fc*ttA»f;>fcS 0 ^teATO 1 7(1, El 2 4 

Ma n:ttiLT, ei 2 4 <z>3g#ftifl!&» i i ommz.^^xmw-rzo E12 
5Bt#BaLt, Ma 1 (D&wm<D&mmt, mm^ i i*t6tt2 5w 

4<DL$^immwi 5ti, c i &MtiL-rz>mft(/>mm<nw-®mk. 

3Ma i»^HtW5„ mft&m&i 1, 3*3J: 

t*L#VM£teJlS|Jl 5 11, i-'<T(DMa 1-a n^ol^T, -hill L £ 9 
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8r>*>WlW8B 1 6 Ji. L^i ^MLiJ3!8B 1 5 fd J; oTffiUl ^/c'^fW^Sr, if* ftp; 
1 7 rt»e>flltt{-f £1 2 5 CIS, W.L<7U 9 K LTWlttJ Lfc*Jj{£8ltf> 1 9 &>7< 

Tfti:^5fe/jsrfffittil±\ MfrWAt LTJftHJU fthm-Ct-S,, A 

15 1212 4<7mftmmm 1 iz&rtzmftmivfoomiz^^Tmn-t-z* .tm<r> 

^(fciiH^ffcillftiiH^^ M#£#to£ - <b/pT' 

£-t£T t «fcv\, 

ams^T-fcoTt j;< % ±#iLfcfeffif$R (&m%-i"</v) wxz_xmj& 
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T <fe «fc V \, 

tmmmo>Bm6x~\±, L#vHn««tt % -^t?*>5*s % -ttKRfcs 

[ISttoflSflg 7 ] 

^ — hT?*>5„ 0 2 e^r-y^S 1 1 2~S 1 1811, ayt'^-^l 3 0 

tt&toft&&&Lxnbfriz®{*mm*bizikm}&&< i^iat^ 

So 

:<7)yn ^AIt ^r^Sl ] 1 T-m^tt/c^iSi^c^!ft'fTtf#d p (i, 
j) (i, j) rtl:^f^t?£{uJ:otgajt5xT^7's i 12^ 

P (R) «rti*Rrtlc|mit57f^Sl 1 4*. *fr«**>¥JSttind 
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P (R) & "f- hixtz L£<Wfid p t h v^S 115^ & 

mS^coTOffim d p (R) ^L^^fidp t hiO fe*#l^«#Jw*rtoi£*£R 
£?r:ftfflJ#£ LT&m, fl-fW(-}i^C)^R(^(/>^ian#cofiTt v (i, j) £o 
{C-f-5^^^7°S 116^ &m*$tt<0¥Jafcmd p (R) fl5L#vHi£d p t h 

(^^Pi^cofjSv ( i , j) ^li:f5^fy^S l l 7t, ±ffi7f yT'S 1 1 
5-S1 1 TtD^^^J^R^o^rff^ofc^^TJ^W^-r-S^T'^^'S 1 

it^fj/^s i i i ic&i^-t, f'^^/^f^^ yttt'&m^^xziniLmk 

0rtoiS^IEti^2 2 o lc^$H-5o £ixKJ:«9, =&Pi^ (i, j) <D{fi£ L 
15 tv (i, j) *s^f,ix5 0 r^T-f±, &±m$:ffi&-rz>* : f-;i'Jj * 

t^t^fyys 1 1 2Ki:m*-c\ ^i^Sfcfc^fctfcoT&ili* ( i , j ) 
O^fft^d P (i, j) £^ttJ-f5o ^TV'tftli, fc £ D. H. Bal lard 
20 rai^fa. — ^ K"i^a , Prentice Hall , pp. 8 8~9 3l^^ 

^-j*<7)^ffl0flfiy t C<tx.tf#^^8 -3 3 1 6 0 7^«fc:IM7F$;h/0*5o 
(Shape-from-Motion ) % ^fKtfefc .tittle £ <*: Lfc&iS 
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1&\*T*Ty7S 1 1 4lC^ol>T\ G-ffimR-'tl^fcCDJ: (6) KfifeoTHf? 

tff*8w-T-*&«[nid p (r) £nai-r-5 0 

md p(R) = IjLiE<!lj) ... 

n v " ' 

(R) ^U^ildpthiJt«$Ji5„ z<*>L£iHi£d p i h(i^^{^->^ 
*ffffi«w>I2J&<igmd p (R) tfsutvM&d p t h J:*) -eco^g 

j^RF^^is?^(7)j|gv (i, j) j&s-r^-coicsns* -r^-t^ Mtmi&frb*: 
<otemR&i**m'AkLxnmt!frz 0 i^ij, wmmwmmmdp (r> # 

L#t^«d p t h.fc9 t>/jN£^»£\ ^7^s 1 l 7lc^-c*0?fg*£Rrt(Z) 
WScottv (i, j) ^i--c-ci(c$tbS„ 4fcttH4fea»<b**>8i*R 

fc^T^-y^S 1 1 SK&^T, AiB^ y^S 1 1 5~S 1 1 7 (Dtimfr 

^^x(DmwR^^xntet?Htzfr&fatfpmi£nz 0 ±.m&mm-'<x(Dm 

ffiJ:>9 fc/h$iMBtfcR£4fcf«|5#£ LTttm-*-<5fc*>, [*1 2 7 Cleans J: 9 

(-^wft^^flf^gij^KK ,t ?iz.Lxtoi*i$&tirt&%:<Dfttox-mmz®m 
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^■f" h"T?*>5 0 H2 8(^ioV^T, 7fi/^S 2 2 2, S 2 2 4~S 2 2 7lt 
-ROM 2 6 OllBE&^tVO^o 

xiL\'^fflzmm\ztiLm'tz>m&<D¥'®fcm ( i , j ) *j<tt/aifls(H2ga o, 

j) ^r#ifS^r<i:(C^tili-5^^ -7^S 2 2 2 £ % 7,fi/^S 2 2 3l^l^ 

^ix/c^fw^o^pi^^it v (i. j) t*(^mmizzji&-fzft%:mi&<vm^ 
(ow-^mm ( i , j ) t(Dm<Dt&*tm uut\ mi t^?* ) i v < i , 

j ) -m ( i , j ) | L, ^-coi I v ( i , j ) -m ( i , j ) | SrSim 

flBHc (i, j) Ok^i):b«Et5^f'y/S 2 2 4 ir > 2£ I v ( i , j) -m 
(i, j) IflSka (i, j) «t«J t^tv^^l^osiSiiRSrWaflJ^i: LTH'J 
-Tfc*:>*>-£a>Hi*<Z>tev (i, j) $:0|:t5^f -y7*S 2 2 5 t, I v 

(i, j) -m (i, j) i^ka (i, j) t>x£\,-m&\^<Dmm&v>) 

IfcUftb LrtAtti. •ttefr-h*:(Dmm<nm.v (i, j) £ l M-f s/tTs 2 

26t, -LfB^T^T'S 2 2 4~S 2 2 6 (^SSr-f ^T^jUfflldOV ^Tff ft o 
fc^^Mt^Xr^^S 2 2 7 t^Uo 

<5o 

<Z5lTJS:^t«r|Sli:«^e>«[«[lEl»JKL, «»<z>W*W{fc&#.5 0 ^"C\ 

®«©tt»tttt«&%flmu;f 3 fra±*s*f * l < . fffi{£t££%j&-f ntf 1 o ft 
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a (?) }3±v (8) ^^oT^Pi^r^jc^Hi^n^ zmzxv. mm*% 

5 -fStift* ^Lfcf¥*jSi«i*#6^i:^-C#5 0 



10 T\ #»^iii^<^#ilj*(Dfii < Jr LT v (i, j) j>mbfr*> 0 
(i. j) l*s»W$tbSo 

Ml v (i, j) - m (i, j) \&ko (i, j) «fc "9 fc/h$<^#3\ 
15 y^S 2 2 5l£:fc^T*<Z>W*S>tSv (i, j) tfoiz£fr,z 0 rttlcj;9, * 
<&iBu*ttf$ , fttHJ#£ tT^ftK^^ff'JI^^tL^., ftiL^jF. 3£ I v (i, j) - m 
(i, j) U ; ka (i, j) «fc*> fc*:^*^ 7fy^&2 2 6l:*JV^ 
cojU^coffiv (i, j) #ik:$*l3 0 ^mij; *©H3fcds*9ffcaJ#£ LT 

20 ^T^T^l/S 2 2 7tC*5VNT % illE^T" y 7"S 2 2 4 ~ S 2 2 6 <D*Q.Jg£ 

■*"-'<T(Z>|if*(iov>TfT*oyi:*>S*»ds*iJze$4xS ( , ±.'$LtQ ! m&-t'<X<Dmmz. 



m(«, j) = 



2>(U) 
N 



■• (7) 




(8) 
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9«, ^%B;j^^iiScD^^9{Cj:^^^||lj|±J^awjfe^M^^-r^D- 
ff"K*fc^, fc=d2 9M:io^T, 2 2 S 3 3 3 B-S 3 3 6, 

S 2 2 7li, ^t'a-n3 OK, ^^^m^LT^P>^fc^f*iM^<!r, 

# BHfe?5 » b ?f ft ft # £ life < J: ^ 

&oT, CD-ROM2 6 0CHft^iiTl/^ (1 

<Z>*»ffciiHfeSr#Tl''3rt* % rw^jjjfecO^li^T'li^^y^S 3 3 3 AlC*5f T*J" 

I*, &»<z>4&fcjBHfet£:|3^T^ (i, 
j) ^r^iU^r.til^ffi-ra^Xy^'S 3 3 3 B^r^tfo ^fy^S 3 3 4-3 

3 6 (c^^Tfi, 128 iz.Tfk^ntzmm^m v ( i . j > oitJ-; n 

tmv (i, j) #/Bi^it5o Lfciiot, zonmcDJ&md T-li, XT->y7 

s 3 3 3 AK^v^T^bi^fc1ti^w^^lJf^K^v^T5:v^^c|S]^s^{c^5:s-t■•5 

rii^osp^jfm v (i, j) 7)5=8-®^ r<t(C^Ui$H5„ 

M^T^T-^^S 3 3 4K*5^t\ V0fcmi&(D£Mm<7)¥mmm v (i, j) 

t*0mm^ttfo^z&fkmm<Dmm<7>¥-&jmm ( \ , n t<Dm \ mv ( i , 

j ) -m ( i , j ) ! tfMtHZtl. ^(Dm. I mv ( i , j ) -m ( i , j ) | 
k o ( i , j ) £ittfc£;fx5o 

lUv (i, j)-m(i, j) U*k a ( i , j ) J: «9 Vh£^*§£\ * 
Ty-fS 3 3 5 K*Jl^T^5^iffijft<Z>^:<Dp|^t7)ip^)fjSm v ( i , j ) £S () 
5o m(-«fc«9, *0>Si*aS J « , &»#i: LTfi'JI&£*i3„ filler, =£|mv (i, 
j) -m (i, j) IriSka (i, j) «£ <9 t*#V*i§£\ -^8 3 3 61: 



49 



WO 98/09253 ^ 

_ PCT/JP97/02997 



— f-ir— FT"i)5o $1 3 0 d&l^T. *7=- -^S 2 2 2, S 4 4 1 ~S 4 4 7(1. 
3^f*-*i 3 0 1:, »ft*ft:*:»jKLr»e>ixfc*»H«^ % ttfefeftoff 

J: 9JcLT^^^>^tta!$-lt-5/iyjo0^n^^A-C^or, CD 
-ROM 2 6 0(£|e^£*i,T^-5 o 

m 2 s TP $ ixfc ^ w ^ Ag 5 T*ii^ &m »i a- mm r <t {3 & n ^^©c^ 

^■fitv (i, j) t^<r>^m\\^m^^m^m<r>tmR^(nm^^m^ 
Affirm (i, j) tom&nmL. nk<^>^ o) -c^4p$ns-?-wMo¥Kjiis 

md (R) &&mi$RZ:b^%.lti-tZ,*^r yT'S 4 4 2 77'S 2 2 3!: 

*3^Tmm$n/c^tpM^<?5¥^fKma (R) &&<Oi£ (io) id^o-r*1»4S 
R l:»tm-5^f •yT'S 4 4 3 t^tfo 

ma(R) = Si^) ... (io) 

^ry^S444-S 4 4 6lCi3^tli, HI 2 8 d^iftfcg | v ( it j) 
-m (i, j) | <Dftt> K> (dMC0¥^ffim d (R) tfm^htL, i?jgi„ (j, 
j) ^^i^"9^fSMH<^¥-^fiima (R) tfSffll^ P,*l3 0 LT, ^f^S 
2 2 3 l^te\<^xnhiXtL'mfom\m-£* : ry-7S 4 4 1 Klfci^T&tt^igR |C# 
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ffi&^X^T y 4 4 2 iZ}3\, . ^fWfg>co^f?aJsJc R ^fOftfiSijd^fiS v ( i . 
j ) b -t co«isR R K *fj&-T 5 IT J&Bnflfe w ggjtf R f*i **j£-f 3 mm<D >Y-&M m (i, 
j ) <t<7J»^l i v ( i , j ) -m ( i . j ) I tfUlUZHs ZO) fc(T)'Y-K)mm d 
(R) ^^lR:*i:l:I[H^6o 
5 frZK^X •yT'S A 4 3 M&^T, X -f- * ^ S 2 2 2 IdJJl ^T JJtfH $ frfcfl *P 

0z£o (i. j) OWmo (R) &&mmiZbiZ%to£tT.Z 0 

lc^T7.f-yyS 4 4 4i:fc't^ > ^)-Mmd (R) A? k m a (R) £ ft 
&£n5„ ^<W*Mtmd (R) /jSkma (R) J: "9 z-r^S 
4 4 5{c*5V>T-t<D^«RF*J^>Bi*Oie[v (i, j) ^<toi:^^^„ en 
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